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DESCRIPTION OF THE INVENTION 

Field of the Invention 

[001] The present invention relates generally to endoscopic devices, 
including those used for obtaining biopsies or for performing other medical 
procedures. More particularly, the present invention relates to an endoscopic device 
having a suitably large distal assembly to properly perform its intended function. 

Backoround of the Invention 

[002] Endoscopic devices for use in medical procedures typically are passed 
through a working channel of an endoscope positioned in a body cavity in order to 
reach an operative site at a distal end of the endoscope. For purposes of this 
description, "distal" refers to the end extending into a body and "proximal" refers to 
the end extending out of the body. The size of a distal assembly on the distal end of 
the endoscopic device, such as forceps, stent delivery devices, biopsy needles, and 
electrocoagulation probes, is limited by the diameter of the endoscope's working 
channel. Because the endoscopic device, such as ureterscope, is passed through a 
body cavity, such as a urethra, esophagus, or ureter, the diameter of the endoscope, 
the working channel, and therefore the distal assembly on the endoscopic device 
threaded through the working channel, are often necessarily small. 

[003] For example, an endoscopic device may include a distal assembly, 
such as forceps, that typically consists of two jaw-like members located distally on 
an end of a long, flexible tube or sheath. Each jaw member has teeth, a sharp edge, 
or a similar gripping and cutting mechanism. The jaw members are operable to 
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open and close, enabling the jaws to grasp and cut away tissue for biopsy sampling. 
The jaw members must be small enough to fit through the working channel of the 
endoscope, however, which limits the size of the tissue samples obtained. A 3 
french ("Fr.") forceps device that fits in a 7 Fr. ureterscope acquires tissue samples 
that are often too small to be accurately evaluated. The size limitation of the jaws 
also prohibits the use of forceps for other applications, such as grasping gall stones 
and kidney stones or removing or displacing larger size tissue samples. A working 
channel of an endoscope that is sized to accommodate an endoscopic device with a 
larger profile or diameter can inhibit both the flexibility of the endoscope and/or the 
ability of the endoscope to house other functional components, such as visualization 
means, or may increase the outer diameter of the endoscope to an unusable size. 

SUMMARY OF THE INVENTION 

[004] Accordingly, the present invention is directed to an endoscopic device 
having a suitably large distal assembly to properly perform its intended function and 
configured to be loaded Into a working channel of an endoscope, and a method of 
performing an operative procedure with the endoscopic device. 

[005] One aspect of the present invention is directed to an endoscopic 
device configured to be loaded into a channel of an endoscope prior to insertion of 
the endoscope into a body. The endoscopic device comprises an elongate member 
for insertion into the channel of the endoscope, wherein a length of the elongate 
member is greater than a length of the channel of the endoscope. The endoscopic 
device also comprises a distal assembly connected to a distal portion of the elongate 
member and operable to perform an endoscopic operation, wherein the distal 
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assembly has an open configuration and a closed configuration with a profile larger 
than a diameter of the channel of the endoscope, wherein the distal assembly is 
adapted to be exterior to the channel when the endoscope is inserted into the body. 

[006] According to another aspect, the present invention is directed to a 
medical device, comprising an endoscope with a channel having a length; an 
elongate member for insertion into the channel, and having a length greater than the 
length of the channel; and a distal assembly connected to a distal portion of the 
elongate member and operable to perform an endoscopic operation. The distal 
assembly has an open configuration and a closed configuration with a profile larger 
than a diameter of the channel of the endoscope, wherein the distal assembly is 
adapted to be exterior to the channel when the endoscope is inserted into the body. 

[007] According to another aspect, the present invention is directed to a 
method of performing an operative procedure with an endoscopic device having a 
distal assembly, comprising loading the endoscopic device into a channel of an 
endoscope, inserting the endoscope and the endoscopic device into a body while 
the distal assembly is exterior the channel and is in a closed configuration with a 
profile larger than a diameter of the channel of the endoscope, positioning the distal 
assembly proximate an operative site, and activating the distal assembly to perform 
the operative procedure by opening and closing the distal assembly. 

[008] Additional objects and advantages of the invention will be set forth in 
part in the description which follows, and in part will be obvious from the description, 
or may be learned by practice of the invention. The objects and advantages of the 
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invention will be realized and attained by means of the elements and combinations 
particularly pointed out in the appended claims. 

[009] It is to be understood that both the foregoing general description and 
the following detailed description are exemplary and explanatory only and are not 
restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[010] The accompanying drawings, which are incorporated in and constitute 
a part of this specification, illustrate the various features and aspects of the 
endoscopic device and its use in an endoscopic procedure, and together with the 
description, serve to explain its advantages and principles. Notably, the drawings 
are not to scale, as the endoscope should be long enough to traverse long 
passageways In the body to an operative site. 

[01 1 ] Figure 1 a is a plan view of an exemplary endoscopic device with a 
proximal handle, and Figure lb is an exploded view of the distal assembly illustrated 
in Figure la, consistent with an embodiment of the present invention. 

[012] Figures 2a and 2b are exploded side and top views, respectively, of 
the removable proximal handle illustrated in Figure 1 , and Figures 2c-2e are 
exploded, cross-sectional, and plan views, respectively, of another exemplary 
removable proximal handle, consistent with an embodiment of the present invention. 

[01 3] Figures 3a through 3c are exemplary endoscopes for use in 
connection with an endoscopic device, consistent with embodiments of the present 
invention. Figure 3a is a cross-sectional of an endoscope. Fig. 3b is a plan view of 
another endoscope with a sidearm, shown in combination with an endoscopic device 
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according to an embodiment of the present invention. Figure 3c is a cross-sectional 
view of the exemplary endoscopes in Figures 3a and 3b taken along lines c-c in 
Figures 3a and 3b. 

[014] Figure 4 is a plan view of an exemplary endoscopic device being 
loaded into an endoscope, consistent with an embodiment of the present invention. 

[015] Figures 5a and 5b are plan views of the exemplary endoscope and 
endoscopic device, shown in Figure 4, in an open and a closed position, 
respectively, consistent with an embodiment of the present invention. 

[01 6] Figure 6 is a plan view of an exemplary endoscopic device in a closed 
position that is being introduced with an endoscope to an operative site by a guide, 
consistent with an embodiment of the present invention. 

[017] Figure 7 is a plan view of an exemplary endoscope and endoscopic 
device in a closed position and storing multiple tissue samples, consistent with an 
embodiment of the present invention. 

[01 8] Figures 8a and 8b are plan views of an exemplary endoscope and 
endoscopic device in an open position with a lithotripter for breaking up a stone into 
small pieces, consistent with an embodiment of the present invention. In Figure 8a, 
the distal assembly of the endoscopic device is open to its normal open position. In 
Figure 8b, the distal assembly of the endoscopic device is opened beyond its normal 
open position. 

[01 9] Figure 9 is a plan view of an exemplary endoscope and endoscopic 
device with a needle and a hub, consistent with an embodiment of the present 
invention. 
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[020] Figures 1 0a-1 Oc are plan views of another exemplary endoscopic 
device without a proximal handle, consistent with an embodiment of the present 
invention. Figure 10a is the endoscopic device. Figure 10b is the endoscopic 
device in Figure 10a in a closed position and loaded in an endoscope. Figure 10c is 
the endoscopic device in Figure 1 0a in an open position and loaded in an 
endoscope. 

[021 ] Figures 11 a and 1 1 b are another exemplary endoscope and 
endoscopic device introduced to an operative site by a guide, with the endoscopic 
device being in an aligned position and a rotated position with respect to the 
endoscope, respectively, according to an embodiment of the present invention. 

[022] Figure 1 2 is a plan view of another exemplary endoscopic device that 
is back-loaded into an endoscope with a large working channel. The exemplary 
endoscopic device is illustrated in Figure 12a, and an exemplary endoscope is 
illustrated in Figure 12b. 

DETAILED DESCRIPTION 

[023] Reference will now be made in detail to implementations of the 
endoscopic devices and methods of use as illustrated in the accompanying 
drawings. Wherever possible, the same reference numbers will be used throughout 
the drawings to refer to the same or like parts. 

[024] Figures 1 a-12b illustrate exemplary embodiments of endoscopic 
devices and methods of their use consistent with the present invention. Although 
forceps are shown and described herein as an exemplary distal assembly of the 
endoscopic device, the present invention is not restricted to a particular distal 
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assembly. Similarly, although many of the various exemplary components of the 
endoscopic device and endoscope are Illustrated as having substantially circular 
cross-sections and therefore are often described as having diameters, the present 
invention is not restricted to components having round or circular cross-sections; 
rather, any shape or profile may be used. 

[025] An advantage of the present invention, as illustrated in the 
embodiments shown in the accompanying drawings, is that the device's distal 
assembly that performs an operative procedure, such as obtaining biopsies or 
removing stones, is sufficiently large in size or profile to perform the operative 
procedure. For example, because the size of the distal assembly of the endoscopic 
device can be larger than the diameter of a working channel of the endoscope into 
which the endoscopic device is loaded, larger biopsy samples can be obtained, or 
larger stones can be removed or held. At the same time, additional instruments, 
such as laser probes, lithotripters, and devices to perform suction, irrigation, 
injection, severance, guidance, or other functions may be inserted through a shaft of 
the endoscopic device to enhance the procedure or to perform additional operative 
procedures. 

[026] Figure 1a illustrates an endoscopic device 100 according to an 
embodiment of the present invention. Endoscopic device 100 includes a distal 
assembly 101 connected to a proximal handle 110 and a hub 120 by an elongate 
member, such as a shaft 112. An exemplary distal assembly 101 , the components 
of which are illustrated in an exploded view in Figure lb, is a forceps device with a 
pair of jaw members 102a,b mounted on a ring 104 housed internally within a tube 
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106. Tube 106 also may house a spring 108, which abuts ring 104. Tube 106, ring 
104, and spring 108 surround the elongate member, such as shaft 112. Shaft 112 
may include a lumen 1 14 and a stop 105. Shaft 1 12 is attached distally to ring 104 
and may also pass through proximal handle 1 10 and attach proximally to hub 120. 
Endoscopic device 100 is in an open position in Figures la and 1b, which is the 
"normal" position requiring no activation by an operator. Jaw members 1 02a,b are 
activated to close and reopen by proximal handle 110, the operation of which will be 
described. 

[027] Lower jaw member 1 02a and upper jaw member 1 02b pivotally attach 
to ring 104 and are operable to open and close. Although jaw members 102a,b 
illustrated in Figure 1 have teeth for sampling tissue and performing other operative 
procedures, jaw members 102a,b may alternatively have a sharp edge or some 
other suitable characteristic for performing operative procedures. 

[028] When jaw members 102a,b are open, as in Figures la and lb, lower 
jaw member 102a is separated from upper jaw member 102b in a "normal" position. 
The normal, open position is dictated, at least in part, by an appropriate attachment 
mechanism and/or method at attachment locations 116 of lower jaw member 102a 
and upper jaw member 102b to ring 104. An appropriate mechanism might Include 
a pivot pin or screw, and appropriate methods might include welding or swagging, or 
any other suitable device or method l<nown in the art to mount jaw members 102a,b 
pivotally on ring 104 at a distal most end of tube 106, permitting jaw members 
102a,b to open in a wide position. 
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[029] The normal, open position or configuration of jaw members 102a,b is 
furtlier dictated by other characteristics of jaw members 102a,b and remaining parts 
of distal assembly 101 , such as the tightness of the mount of the jaw members to 
ring 104 and the characteristics of spring 108. Jaw members 102a,b also may be 
comprised of a biocompatible material having "memory," such as nitinol, which is an 
elastic shape memory alloy that readily returns to its original shape. Because of 
these characteristics of jaw members 102a,b and their mount, jaw members 102a,b 
return to the open position when released from the walls of tube 106 (as will be 
illustrated and explained with respect to Figures 5a and 5b). 

[030] When jaw members 102a,b are closed (shown in Figure 5b), lower jaw 
member 102a mates with upper jaw member 102b and jaw members 102a,b retract 
partially into tube 106 along with ring 104. The profile of closed jaw members 
1 02a,b (designated "d" in Figure 5b) is smaller than the profile or diameter of tube 
1 06, so that jaw members 1 02a,b fit within tube 1 06. At the same time, the profile or 
diameter of tube 1 06 is larger that the diameter of a working channel 302 of an 
endoscope 300 (Figure 3a-3c). 

[031] Ring 104 (Figure 1a) serves as a mount for an operative component 
such as jaw members 102a,b, and may be made of any biocompatible material, 
such as plastic, rubber, or metal, that can accommodate a mounting member, such 
as a screw. Jaw members 102a,b are attached to ring 1 04 at attachment locations 
1 16 with mounting members such as screws, pins, or similar mounting devices, as 
discussed above. 
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[032] Shaft 1 12 is elongate and typically flexible or semi-flexible. The length 
of shaft 1 12 Is longer than the length of the endoscope and the diameter is smaller 
than the working channel of the endoscope in which it is loaded, as will be discussed 
in more detail. Shaft 1 12 passes though and attaches to ring 104, by any suitable 
means known in the art. A distal portion of shaft 1 12 extends beyond the distal end 
of tube 106 and is operable to open jaw members 102a,b when moved manually or 
in conjunction with proximal handle 110, the operation of which will be discussed. 

[033] Tube 106 surrounds shaft 112 and ring 104 having attached jaw 
members 102, and contains spring 108 in communication with ring 104. The distal 
end of tube 106 is open, while the proximal end is closed except for a hole 107 
through which shaft 112 passes (Figure 1 b). The proximal end of tube 106 abuts 
stop 105 (Figure la). Stop 105, such as a welded or rubber stop, is placed or 
formed on shaft 112 either before or after distal assembly 101 is assembled on a 
shaft 1 1 2. The diameter of hole 1 07 should be greater than that of shaft 1 1 2 but 
small enough to abut or "catch" stop 105 on shaft 1 12 to prevent shaft 112 and/or 
ring 104 from sliding out of the distal end of tube 106. Tube 106 may be comprised 
of plastic or metal, such as a hypodermic tube, or another fairly rigid, biocompatible 
material. The internal diameter of tube 106 is greater than the outer diameter of ring 
104 having attached jaw members 102. The diameter of spring 108 also is smaller 
than the internal diameter of tube 106. Spring 108 is compressed in tube 106 when 
jaws 102a,b are closed (see Figure 5a) and substantially relaxed in tube 106 when 
jaws 102a,b are open (Figures la and 5b). The length of spring 108 when relaxed 
therefore is the length of tube 106 less the width of ring 104. Although components 
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of distal assembly 101 , such as ring 104, tube 106, and spring 108, are round, they 
may be of any shape (square, rectangular, elliptical, etc.) consistent with the present 
invention. 

[034] Figures 2a and 2b illustrate exploded plan and top views, respectively, 
of the components of an exemplary removable proximal handle 110 shown in Figure 
la. Proximal handle is comprised of a casing 202, a slide 206, and a cap 210. 

[035] Casing 202 has a cavity 203 for receiving slide 206 and a groove 214 
for receiving a connector 209 of a l<nob 208. The diameter or size of cavity 203 is 
greater than the diameter or size of slide 206. Casing 202 is open at the distal end 
to allow slide 206 to be partially projected out of casing 202 and drawn back into 
cavity 203 by moving knob 208 along groove 214. A compression taper 204 Is 
located at a proximal end of casing 202 for receiving compression teeth 214a-214d 
(214c not shown) of cap 210. 

[036] Cap 210 is secured to a proximal end of casing 202. A proximal end of 
shaft 112 fits into cap 210 and compression teeth 214a-214d compress upon shaft 
112, securing shaft 1 12 to cap 210. Alternatively, cap 210 may have an optional 
opening 216 for receiving shaft 112, where proximal end of shaft 1 12 is secured to 
hub 120 (hub shown in Figure la). In either case, shaft 112 remains fixed with 
respect to casing 202, although slide 206 is able to be moved relative to casing 202 
and shaft 112. 

[037] Slide 206 is slideably disposed within cavity 203 of casing 202 and has 
knob 208 attached to slide 206 by connector 209 that is receivable by groove 214. 
Connector 209 may extend to knob 208 (solid line) only or may extend along the 
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length of slide 206 (clashed line). Slide 206 also has a tapered lumen 205 within a 
cover 270 configured to receive shaft 1 12 of endoscopic device 100. The diameter 
of a most distal end 207 of tapered lumen 205 is therefore larger than the diameter 
of shaft 1 12. Even when slide 206 is fully withdrawn into cavity 203, a portion of 
slide 206, including cover 270 and distal end of tapered lumen 207, projects out of 
casing 202. 

[038] Cap 210 fitted in casing 202 prevents slide 206 from sliding out the 
proximal end of casing 202. Casing 202, slide 206, or both, also are configured with 
a stop mechanism to prevent slide 206 from sliding out the distal end of casing 202. 
For example, groove 214 may extend through the distal end of casing 202 and have 
a lock slot 222 (Figure 2b) on its distal end and located on one side of groove 214 
for locking slide 206 by positioning connector 209 of knob 208 in lock slot 222. Lock 
slot 222 prevents slide 206 from moving in a proximal direction, essentially keeping 
jaw members 102a,b closed, as will be described. 

[039] An alternative embodiment of proximal handle 1 10 is illustrated with 
respect to Figs. 2c-2e. Generally, the structure of casing 202 is similar to that of 
Figures 2a and 2b, except that casing 202 includes a support 280 with a projection 
282. By example only, support 280 is a semicircular ring that fits within casing 202, 
as shown in Figure 2d. Support 280 supports a slide 286 having a projection 272. 
Slide 206 is also a semicircular ring and is configured to mate with support 280. 
When slide 206 is extended distally relative to casing 202, its projection 272 
eventually comes in contact with support projection 282, which prevents slide 206 
from projecting completely out of casing 202, as shown in Figure 2e. Further 
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alternative constructions of a proximal handle 1 1 0 are sufficient for use with 
endoscopic device 100 illustrated in Figure 1a, provided that the handle is operable 
to activate distal assembly 1 01 , the activation of which will be discussed. 

[040] Figure 3a is a cross-sectional view of a portion of an exemplary 
endoscope 300 with a distal end 300a and a proximal end 300b, for use in 
combination with endoscopic device 100 (Figure la), according to an embodiment of 
the present invention. Endoscope 300 is a long, flexible tube 308 having a working 
channel 302 and an optic channel 304 extending the length of endoscope 300, as 
shown in Figure 3a and Figure 3c (cross sectional view along the width of 
endoscope 300). Optic channel 304 may contain a fiber optic cable with a viewport 
306 at distal end 300a, or another viewing device such as a miniature camera, with 
which an operator may view the operative site from proximal end 300b after 
endoscope 300 is inserted into a body cavity. Shaft 1 12 is inserted through working 
channel 302. Thus, the cross-sectional size of working channel 302 is greater than 
the cross-sectional size of shaft 1 12. 

[041 ] Figure 3b is a plan view of another exemplary endoscope 300 for use 
in combination with endoscopic device 100, according to an embodiment of the 
present invention. Endoscope 300 includes a main body 330 and a side arm 320 
consistent with the present invention. Shaft 112 passes through working channel 
302 of main body 330 and side arm 320, and the proximal end of shaft 1 12 is 
connected to cap 210 as previously described. When endoscope 300 is inserted 
into the body, side arm 320 enables an operator to easily view the operative site with 
viewport 306 from proximal end 300b of endoscope 300, while an assistant or the 
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operator simultaneously operates distal assembly 101 of endoscopic device 100 via 
proximal handle 1 10 from the side. In comparison with endoscope 300 in Figure 3a, 
the arrangement shown in Fig. 3b provides the operator, such as a surgeon, with 
more room to view the operative site from proximal end of endoscope 300b. 

[042] Optionally, a distal end of an extension 322 may be connected to side 
arm 320 of endoscope 300, as shown in Figure 3b. Alternatively, although it is not 
shown, this extension 322 may also be connected to proximal end of endoscope 
300b of the endoscope illustrated in Figures 3a and 5a. A proximal end of extension 
322 Is connected to a distal end of proximal handle 110. To secure the connection, 
extension 322 may be fitted with a male luer 326 on the distal end and a female luer 
324 on the proximal end. SIdearm 320 in Figure 3b (or alternatively proximal end of 
endoscope 300b in Figure 3a) is then formed or fitted with female luer 324, and 
proximal handle 1 1 0 has male luer 326 attached on distal end of taper 207 for 
connecting to female luer 324 on the appropriate end of extension 322. When 
extension 322 is used, shaft 112 passes out of side arm 320 (or alternatively 
endoscope 300), through extension 322, and is secured to cap 210 of proximal 
handle 1 10 or to hub 120, as previously described. 

[043] Endoscopes 300 illustrated in Figures 3a and 3b are examples only, 
and any suitable endoscope 300 with a working channel 302 may be used in 
combination with endoscopic devices of the present invention. 

[044] Figures 4-9 illustrate the operation of endoscopic device 100 of Figure 
1a in conjunction with proximal handle 110 (Figures 2a-2e) and endoscope 300 
(Figures 3a-3c). Generally, the operation includes the following broad steps: (1) 
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endoscope 300 is inserted into the body and guided to an operative site after 
endoscopic device 100 is loaded into endoscope 300; (2) distal assembly 101 is 
activated to perform an operation; and (3) endoscope 300 is then removed from the 
body along with endoscopic device 100. 

[045] Figure 4 is a plan view of the endoscopic device of Figure 1 a being 
loaded into endoscope 300, consistent with an embodiment of the present invention. 
Proximal handle 1 10 is removed from shaft 1 12 by removing cap 210, releasing 
compression teeth 214a-d, and withdrawing the proximal end of shaft 1 12 from 
tapered lumen 205 (not shown). The proximal end of shaft 1 12 is then loaded into 
working channel 302 at distal end 300a of endoscope 300, i.e., endoscopic device 
100 is front-loaded into endoscope 300. 

[046] Back loading, the more common procedure for advancing an 
endoscopic device into an endoscope, occurs when an endoscopic medical 
instrument is loaded into an endoscope at the proximal end after the endoscope has 
already been inserted into the body cavity to reach the operative site. Front-loading 
occurs when the medical instrument is loaded into endoscope 300 at distal end 300a 
before endoscope 300 is Inserted into the body cavity. In the example illustrated in 
Figure 4, jaw members 102a,b of distal assembly 101 are larger than the diameter of 
working channel 302, and therefore endoscopic device 1 00 is front-loaded before 
endoscope 300 is inserted into the body. 

[047] Once shaft 1 12 is threaded through working channel 302, proximal 
handle 110 Is reconnected by placing cap 210 on the proximal end of shaft 112, 
permitting compression teeth 214a-d to secure shaft 112 relative to cap 210 and 
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casing 202 of proximal handle 110. After endoscopic device 100 is loaded into 
endoscope 300, knob 208 is moved in a distal direction along groove 214 to a stop 
mechanism, such as lock slot 222, forcing distal assembly 101 to close and retract 
into tube 1 06, as will be described. Exemplary forceps assembly 1 01 , including a 
forceps device with jaw members 102a,b, are exterior to and larger than working 
channel 302 of endoscope 300. 

[048] Endoscope 300 is guided to the operative site using viewport 306 of 
optic channel 304. With this exemplary endoscopic device 100, tube 106 is larger in 
diameter than working channel 302 but is smaller in diameter than endoscope 300, 
enabling an operator to view the operative site through viewport 306 using optic 
channel 304. 

[049] Optionally, endoscope 300 can be guided to the operative site by a 
guide 700, shown in Figure 6. In this example, the operator first inserts guide 700 to 
the operative site with the aid of an endoscope. The endoscope is removed with 
guide 700 remaining. After endoscopic device 1 00 is front-loaded into endoscope 
300, the proximal end of guide 700 is inserted into the distal end of shaft 112. At this 
point, jaw members 102a,b of distal assembly 101 may have already been closed, 
as described above. Jaw members 102a,b can be opened using proximal handle 
1 10, if necessary, permitting guide 700 to be inserted into jaw members 102a,b and 
into shaft 1 12, and then be reclosed so that guide 700 can be threaded between jaw 
members 102a,b. Endoscope 300 front-loaded with endoscopic device 100 is then 
guided to the operative site by guide 700 in shaft 112 before distal assembly 101 is 
activated to gather samples 800 (Figure 7) or perform another operative procedure. 
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The placement of endoscopic device 100 can be confirmed with fluoroscopy or other 
suitable imaging procedure. Guide 700 may be a guidewire, or alternatively may be 
a laser fiber or other mechanism for performing endoscopic procedures. 

[050] Figures 5a and 5b illustrate the activation of exemplary endoscopic 
device 100 (Figure 1a) by endoscope 300 (Figures 3a-c) in conjunction with proximal 
handle 1 10 (Figures 2a-e). In Figure 5a, when jaw members 102a,b are in the 
normal, open configuration, tube 106 of distal assembly 101 abuts stop 105 and 
distal end of endoscope 300a, and proximal end of endoscope 300b abuts the distal 
end of proximal handle 110. More specifically, proximal end of endoscope 300b 
abuts cover 270 and distal end 207 of tapered lumen 205 of slide 206. Alternatively, 
proximal end of endoscope 300b is attached to distal end 207 of tapered lumen 205 
by a male luer 324 (not shown, but see Figure 3b illustrating the attachment of 
sidearm 320 to extension 322 via male luer 324). Jaw members 102a,b are 
connected to ring 104, which is connected to shaft 112. The distal end of shaft 1 12 
is held by compression teeth 214 of cap 210 (Figure 2), forming an operable 
connection between proximal handle 1 10 and jaw members 102. 

[051] Extension 322 in Figure 3b can also be used to lengthen the distance 
from endoscope 300 to proximal handle 1 10 (not shown), and the same principles of 
activation described below apply. Using Figure 5a as a reference, extension 322 
would be located between proximal handle 110 and endoscope 300. More 
specifically, the distal end of extension 322 abuts proximal end of endoscope 300b, 
and the proximal end of extension 322 abuts cover 270 and distal end 207 of slide 
206. To ensure a tighter connection, the distal end of extension 322 may be 
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connected by male or female luer 324, 326 to proximal end of endoscope 300b, and 
the proximal end of extension 322 is connected by male or female luer 324, 326 to 
distal end 207 of slide 206. 

[052] The operation of proximal handle 1 1 0 to activate distal assembly 1 01 , 
in this instance to close jaw members 102a,b, will now be described with particular 
reference to Figures 2a, 2b, and 5b. When an operator moves knob 208 toward the 
distal end of proximal handle 110 along groove 214, casing 202 moves proximally a 
distance x relative to slide 206. Relatively speaking, tapered lumen 207 and slide 
206 project a distance x relative to casing 202 of proximal handle 110. As casing 
202 moves proximally, shaft 1 12 moves proximally within slide 206 because shaft 
1 12 is held static with respect to casing 202 by compression teeth 214a-214d of cap 
210. Shaft 1 12 therefore moves proximally a distance x relative to slide 206. 

[053] The proximal movement of casing 202 and shaft 112 a distance x 
relative to slide 206 causes ring 104 to move a distance x proximally relative to 
proximal handle slide 206 because of the connection between ring 104 and shaft 
1 12 and the previously described abutments of slide 206, endoscope 300, and tube 
106. If extension 322 is connected to slide 206 and endoscope 300, the retraction of 
casing 202 relative to slide 206 similarly causes the shaft of 1 12 within extension 
322 to move proximally a distance x, which in turn causes ring 104 to move 
proximally relative to tube 106 and proximal handle slide 206. 

[054] While shaft 1 12 (which is interconnected to ring 104 and jaw members 
102) moves proximal relative to slide 206, endoscope 300 and tube 106 remain fixed 
relative to slide 206. As a result, jaw members 102, ring 104, and shaft 112 move a 
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distance x proximally relative to slide 206, while tube 106 remains fixed relative to 
slide 206, and tube 106 begins to encompass jaw members 102. This proximal 
movement of shaft 112 and jaw members 102a,b into tube 106 forces jaw members 
102a,b to close. Because the profile or diameter d of closed jaw members 102a,b, is 
smaller than the diameter of tube 106, jaw members 102a,b can retract into tube 
106. At the same time, spring 108 compresses between ring 104 and the proximal, 
closed end of tube 106 due to the proximal movement of shaft 1 12 and ring 104 
relative to slide 206 and tube 1 06. When the operator has pushed knob 208 distally 
until slide 206 encounters a stopping mechanism (such as the meeting of projections 
272 and 282 or projection 250 and lock stop 222 shown in Figures 2b-2e), casing 
202, shaft 112, and ring 104 have retracted. Because jaw members 102a,b are 
normally open, and due to the force supplied by spring 108 when jaw members 
102a,b are closed, the operator must keep force on knob 208 manually, set 
connector 209 into lock slot 222, or othenwise ensure casing 202, ring 104, and shaft 
112 remain proximal relative to slide 206, spring 108 remains compressed between 
ring 104 and the proximal end of tube 106, and jaw members 102a,b remain closed. 

[055] When the operator removes force from knob 208, for example by 
releasing pressure or by removing connector 209 from iock slot 222, spring 108 
decompresses. The removal of force permits jaw members 102a,b, ring 104, and 
shaft 1 12 to move a distance "x" distally, i.e., towards the operative site, relative to 
proximal handle slide 206. Tube 106 and abutting endoscope 300 remain static 
relative to proximal slide 206. Jaw members 102a,b therefore release from tube 106 
as shaft 112 extends a distance x relative to slide 206 and tube 106, and spring 108 
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decompresses and assists in releasing jaw members 102a,b from tube 106. 
Because jaw members 102a,b are normally open as previously described, jaw 
members 102a,b reopen to the normal position once they are released from tube 
106, as shown in Figure 5a. 

[056] Endoscopic device 1 00 loaded in endoscope 300 with sidearm 320 
and extension 322 shown in Figure 3b operates in substantially the same manner as 
described for the device in Figures 5a and 5b. Briefly, due to the previously 
described structure, abutments, and connections between components (e.g., Figure 
3b), by moving knob 208 of slide 206 distally, shaft 112, casing 202, and ring 104 
move proximally relative to slide 206, scope 300, extension 322, and tube 106 so 
that normally open jaw members 102a,b close and retract into tube 106. 

[057] One use for endoscopic device 100 is obtaining tissue biopsies. 
Figure 7 is a plan view of exemplary endoscopic device 100 in a closed configuration 
or position in endoscope 300 and storing multiple samples 800, consistent with an 
embodiment of the present invention. Samples 800, such as tissue samples, are 
stored in closed jaw members 102. Noticeably, due to the size of distal assembly 
101 , the size of samples 800 that endoscopic device 100 is able to obtain is larger 
than the diameter of working channel 302, and multiple samples may be obtained 
and stored. The number of samples 800 that can be stored at one time depends on 
the size of the samples 800 obtained and the volume within jaw members 102a,b 
when closed. 

[058] Multiple sampling allows multiple biopsy collections in one introduction 
of endoscope 300 loaded with endoscopic device 1 00 before samples 800 are 
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removed from the body. When a desired number of samples are gathered, distal 
assembly 101 is activated to close, and endoscope 300 loaded with endoscopic 
device 100 is withdrawn from the body. Once out of the body, endoscopic device 
100 is activated to open and samples 800 are released from endoscopic device 100. 
Alternative distal assemblies 101 operate in a similar manner, wherein operative 
procedures are performed by activation before endoscopic device 100 and 
endoscope 300 are removed from the body. 

[059] Additional operative procedures, such as lithotripsy and injections, may 
be performed with distal assembly 101 in conjunction with other medical 
instruments. Figure 8a is a plan view of an endoscopic device 100 in an open 
position with a lithotripter 900 for breaking up a stone 902 into small pieces, 
consistent with an embodiment of the present invention. The stone may be a kidney 
stone, gallstone, or other undesirable stone. Endoscopic device 100 is open to its 
normal, open position, and lithotripter 900 extends through shaft 112, exiting shaft 
112 distally and proximate to stone 902. Once stone 902 is broken up by lithotripter 
900, lithotripter 900 may be proximally withdrawn from shaft 1 12 and endoscopic 
device 100 may be used to gather pieces of stone 902 that were broken off. 

[060] In Figure 8a, front-loaded endoscope 300 has been inserted into the 
body, endoscopic device 100 is activated to open, and lithotripter 900 along with 
shaft 112 projects outward towards the operative site, such as stone 902. 
Alternatively, as shown in Figure 8b, jaw members 102a,b are opened beyond the 
normal, open position. This position Is obtained by operating proximal handle 110 in 
conjunction with endoscope 300, so that shaft 1 12 and ring 104 are distal relative to 
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slide 206 and tube 106, and then moving endoscopic device 100 and endoscope 
300 distally. In other words, the operator physically pushes endoscope 300 loaded 
with endoscopic device 100 further into the body cavity. Lithotripter 900 is then in 
direct contact with stone 902. Jaw members 102a,b open wider and pin stone 902 
against a wall in the body, allowing continuous direct contact between lithotripter 900 
and stone 902. Once stone 902 is broken down by lithotripter 900, endoscopic 
device 1 00 may or may not be used to gather the pieces. 

[061] Figure 9 is a plan view of an endoscopic device 100 with a needle 121 
connected to hub 120, consistent with an embodiment of the present invention. In 
this embodiment, needle 121 enters through shaft 112 and has a point 123 on its 
distal end. Alternatively, or in conjunction with needle 121 , distal end of shaft 112 
may be sharpened to a needle point 122, also shown in Figure 9. Again, as 
described above, point 123 of needle 121 , or needle point 122 of shaft 1 12, is 
inserted into the tissue by physically moving endoscope 300 loaded with endoscopic 
device 100 distally further into the patient. The needle has many uses, several of 
which are disclosed for descriptive purposes only, but are in no way limiting of the 
invention. The needle may provide stabilization for securely anchoring endoscopic 
device 100 to the desired operative site for effective sampling and accurate 
diagnosis. The needle also may be used as a sclerotherapy needle to swell a lesion 
while endoscopic device 100 biopsies the lesion. Alternatively, hub 120 may be 
provided with a medical luer 324 (Figure 3b), through which an operator can 
administer an injection to the operative site through the needle. In addition to 
lithotripters and needles, other components may be inserted through shaft 1 12, 
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including but not limited to, a laser probe, suction and/or irrigation means, a 
mechanical probe, an ultrasound probe, and a loop or snare, the operation of which 
are known to medical personnel and those of ordinary skill in the art. 

[062] Another exemplary endoscopic device 1000 is illustrated in Figures 
10a-10c according to an embodiment of the present Invention. In many respects, 
endoscopic device 1000 operates similarly to the exemplary devices shown in 
Figures 1 -9. Distal assembly 1 001 , including for example forceps with jaw members 
102a,b, are activated by operation of shaft 112, and also may be used in conjunction 
with proximal handle 110. In this example, however, the structure of endoscopic 
device 1 000 differs from the previously described exemplary endoscopic devices in 
that device 1000 includes an attachment cup 600 attached to tube 106 and does not 
include proximal handle 110 and spring 108 of prior embodiments, as shown in Fig 
1 0a. Additionally, shaft 1 1 2 is relatively stiff, and distal assembly remains closed or 
deactivated in tube 106 without being held by operator force or lock slot 222, as in 
previously described embodiments. For example, jaw members 102a,b are closed 
and partially withdrawn into tube 106, unless the operator moves shaft 112 distally to 
eject jaw members 102a,b. 

[063] Exemplary attachment cup 600 has a first portion 604 for attaching 
proximal end of tube 106 and a second portion 606 for attaching distal end 300a of 
endoscope 300, but any attachment cup 600 configured to secure tube 106 to 
endoscope 300 is sufficient. First portion 604 has a diameter that mates with that of 
tube 106 while second portion 606 has a diameter that mates with that of distal end 
of endoscope 300a. Attachment cup 600 has a hole 602 in second portion 606, or 
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second portion 606 may be ring shaped witti a hollow center, so that the operator 
can see through viewport 306 when attachment cup 600 is secured to endoscope 
300. 

[064] Attachment cup 600 may be screwed onto, friction-fitted, coupled to, or 
othenwise attached to endoscope 300 to ensure a secure connection of endoscopic 
device 1000 with the distal end of endoscope 300a, allowing shaft 1 12 to push 
against ring 104 to eject jaw members 102a,b (as will be described below) without 
tube 106 separating from distal end of endoscope 300a. Although it is not shown in 
Figures 5b-5c, attachment cup 600 also may be Implemented on endoscopic device 
100 with proximal handle 110, shown in Figures 1-9, to ensure a tighter connection 
between tube 106 and endoscope 300 and enhance the operative performance. 
Similarly, spring 108 may be used in conjunction with attachment cup 600 to assist 
in the activation of jaw members 102, but is not required because the natural 
tendency of jaw members 102 to open with the movement of shaft 1 12 can cause 
jaw members 102 to open and close. 

[065] Figure 1 0b is endoscopic device 1 000 of Figure 10a in a closed 
position and loaded in endoscope 300, while Figure 10c is endoscopic device 1000 
an open position and loaded in endoscope 300. Endoscopic device 1000 is front- 
loaded, meaning device 1000 is loaded by inserting its proximal end through the 
distal end of working channel 302 of endoscope 300. Endoscope 300 then may be 
inserted into the body and distal assembly 1001 activated to perform an operative 
procedure. A proximal handle similar to proximal handle 110 may be attached to the 
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proximal end of shaft 112 after distal assembly 1001 is loaded, but is not shown or 
required. 

[066] Exemplary endoscopic device 1 000 in Figures 1 0a-1 Oc is activated to 
open (Figure 10c) and reclose (Figure 10b) by operation of shaft 112. In Figure 10b, 
shaft 1 12 is connected to ring 104, which is in turn connected to jaw members 
102a,b. If an operator holds proximal end of endoscope 300b and manually pushes 
(or uses proximal handle 110 to push) shaft 1 12 distally, ring 104 also moves 
distally, and jaw members 102a,b attached to ring 104 project from tube 106. Cup 
attachment 600 ensures that tube 106 stays fixed relative to endoscope 300 when 
shaft 1 12 is forced in a distal direction so that ring 104 and jaw members 102 can 
move distally relative to tube 106. Jaw members 102a,b open as they project from 
tube 106 for reasons previously discussed, including, for example, the properties of 
the "memory" material of which jaw members 102a,b may be made. As previously 
described, stop 105 on shaft 112 abuts the proximal end of tube 106, which prevents 
jaws 102, shaft 112, and ring 104 from projecting distally beyond tube 106. To 
reclose jaw members 102a,b, the operator pulls shaft 112 proximally while holding 
proximal end of endoscope 300b, and the walls of tube 106 force jaw members 
102a,b to close. Othenwise, the loading, insertion, guidance, activation, operation, 
and withdrawal are performed as described above with respect to the exemplary 
endoscopic device 100 illustrated in Figure la. 

[067] Another exemplary endoscopic device 1 1 00 according to an 
embodiment of the present invention is illustrated in Figures 1 1a-1 1 b. In this 
embodiment, endoscopic device 1 100 is rotatable by an activation shaft 1 1 12 to an 
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aligned position relative to the distal end of endoscope 300 (Figure 1 1 a) and an 
unaligned position relative to the distal end of endoscope 300 (Figure 1 1 b). In this 
example, the diameter of tube 106 is approximately equal to or larger than that of 
distal end of endoscope 300a, or is of such size or shape, so that viewport 306 of 
optic channel 304 may be blocked by the distal assembly of endoscopic device 
11 00, as shown in Figure 11a. In this exemplary embodiment, endoscopic device 
1 100 may be rotated to offset it from endoscope 300 and expose viewport 306, as 
shown in Figure 1 1 b, by rotating shaft 1112. Except for the described differences, 
exemplary endoscopic device 1 100 is similar in structure and operation to 
endoscopic device 100 illustrated in and described with respect to Figures 1-9, 
although spring 108 and a proximal handle 1 10 are not required. 

[068] Structurally, as opposed to being straight, activation shaft 1 1 12 of a 
distal assembly 1 100 is bent, or angled, at its distal end, the distal end of which is 
attached to ring 104. At least the distal portion of shaft 1112 therefore must be 
made of a biocompatible material that is fairly rigid so that the angle is maintained. 
Hole 107 at the proximal end of tube 106 is not centered in that tube. Instead, hole 
107 aligns with the distal end of channel 302 so that so that the tip of shaft 1112 
couples to the center of ring 104 (and is therefore centered in tube 106). As in 
Figures 1a-1b, tube 106 is hollow, and the distal end of tube 106 is open, while the 
proximal end is closed except for hole 107. 

[069] Operationally, the loading of exemplary endoscopic devices 1 1 00 and 
100 differ. Endoscopic device 1 100 is guided to the operative site by a guidewire 
or other guidance device that has been previously inserted into the body, as 



27 



III ■ 



FINN EG AN 
HENDERSON 
FARABOW 
GARRETT& 
DUNNER LLP 

1300 I Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan .com 



Attorney Docket No.: 6530-0285-00 

described for guide 700 described with respect to Fig. 6. Briefly, guide 700 is placed 
at a desired location by loading an endoscope into the body, inserting and placing 
guide 700, and removing the endoscope. Endoscopic device 1 100 is then inserted 
in the body by inserting guide 700 into the distal end of device 1 1 00 and guiding 
device 1 100 it to the site. Fluoroscopy or other suitable imaging can be used in 
conjunction with guide 700 to confirm the correct placement of endoscopic device 
1100. 

[070] Once endoscopic device 1 100 is placed within the body, the proximal 
end of shaft 1 1 12 is Inserted into distal end 300b of working channel 302 of 
endoscope 300. Scope 300 is then guided to the operative site along shaft 1112 
using viewport 306 until distal end 300a abuts tube 1 06. Because of the alignment 
of tube 106 and endoscope 300, viewport 306 becomes blocked upon this abutment, 
as shown in Figure 11a. 

[071] An operator then rotates proximal handle 110 (not shown, or shaft 
1 1 12 if a handle is not used) of endoscopic device 1 1 00 from the proximal end of the 
shaft, and due to the bent configuration of the distal end of shaft 1 1 12 and the 
connection of shaft 1112 with ring 104 and jaw members 102, distal assembly 1 101 
also rotates and no longer blocks viewport 306. Endoscopic device 1 100, now in an 
unaligned position with respect to endoscope 300, is then operated by pushing or 
pulling on shaft 1 1 12, as described for endoscopic device 1000 with respect to Figs 
10a-10c, to perform its intended function. Endoscopic device 1 100 is configured so 
that when shaft 1 1 12 is retracted to the point where the bend prevents further 
proximal movement, jaw members 102 are fully retracted into tube 106. When the 
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procedure is complete, endoscopic device 1000 may be re-rotated into alignment 
with endoscope 300 and removed from the body. 

[072] Another exemplary endoscopic device 1200 is illustrated in Figure 12a, 
according to an embodiment of the present invention. Endoscopic device 1200 may 
be structurally and operationally similar to the exemplary devices shown in Figures 
1,10, and 1 1 , except that endoscopic device 1200 has an extension tube 1202 and 
is back-loaded into an exemplary endoscope 350 having a large working channel 
355. 

[073] Extension tube 1202 is an elongate, flexible member having a diameter 
of approximately the same size as tube 1 06 and proximal handle 1 1 0. The distal 
end of extension tube 1202 abuts or is connected to the proximal end of tube 106, 
while the proximal end of extension tube 1202 abuts or is connected to the distal end 
of proximal handle 110. The length of extension tube 1202 is dependent upon the 
distance to the operative site, and is long enough to extend from proximal handle 
110 located outside the body to distal assembly 101 at the operative site. Extension 
tube 1202 may be made of any flexible or semi-flexible biocompatible material, such 
as rubber or plastic, that is rigid enough to abut tube 104 and proximal handle 110 
without collapsing or folding upon abutting other components. 

[074] The assembly of endoscopic device 1200 and its insertion into a body 
differ from that of the exemplary embodiments illustrated and described with respect 
to Figures 1-11. Proximal end of shaft 1 12 is inserted through the distal end of 
extension tube 1202 until the proximal end of tube 106 abuts extension tube 1202, 
and cap 210 of proximal handle 1 10 is attached to the proximal end of shaft 1 12 (as 
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previously described), where proximal handle 110 abuts extension tube 1202. 
Although Figure 12a depicts an endoscopic device without an attachment cup, an 
attachment cup, such as that shown in Figure 10, may also be used. 

[075] Figure 12b illustrates an endoscope 350, having a working channel 
355 with a larger diameter than the profile or diameter of distal assembly 101 or 
extension tube 1202, is then loaded into a body to reach an operative site. As an 
example only, working channel 355 may be 7 Fr. and distal assembly 101 and 
extension tube 1202 may be less than or equal to 5 Fr. Endoscopic device 1200 is 
then inserted into the proximal end of working channel 355 until distal assembly 101 
projects from the distal end of endoscope 350 (not shown). 

[076] Once loaded, endoscopic device 1200 is operated in essentially the 
same manner as those devices in Figures 1-11, except that instead of endoscope 
300 abutting or attaching to distal assembly 101 and operating in conjunction with 
distal assembly 101 , extension tube 1202 abuts or is attached to and operates in 
conjunction with distal assembly 101. 

[077] Other embodiments of the invention will be apparent to those skilled in 
the art from consideration of the specification and practice of the invention disclosed 
herein. It is intended that the specification and examples be considered as 
exemplary only, with a true scope and spirit of the invention being indicated by the 
following claims. 
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